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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Sfiould tlie changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with applicant's representative Mr. Steven M. Jensen on March 16, 2007. 

2. The application has been amended as follows: 
2.1 Replace all claims with the following: 

Claim 1 (currently amended): A method of correcting a predetermined adjustment value 
for an image forming apparatus forming an image of each of separated colors in 
accordance with said adjustment value, comprising: 

a first formation step of forming a first base image for a base color in accordance 
with a-the predetennined adjustment value, and forming a first correction image for a 
correction color to be a subject for correction in accordance with a value obtained by 
changing a-the predetermined adjustment value within a predetermined range; 

a first adjustment value determination step of determining a first adjustment value 
from the changed adjustment values -value based on a density output corresponding to 
the first base image and the first correction image from a sensor detecting the density of 
an image forming portion; 
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an intermediate formation step of forming an intermediate corr e ct i on base image 
for the base color in accordance with the predetermined adjustment value, and forming 
an Intermediate correction image for the correction color in accordance with a plurality 
of selective adjustment values that have periodical relation with said first adjustment 
value; 

an intermediate adjustment value determination step of determining an 
intermediate adjustment value from said plurality of selective adjustment values based 
on the density output from said senso r corresponding to the intermediate base image 
and the intermediate correction image : 

an intermediate adjustment value candidate extraction step of extracting a 
plurality of intermediate adjustment value candidates that have periodical relation with 
said determined intermediate adjustment value in an adjustable range of an adjustment 
value; 

an execution step of again extracting a plurality of selective adjustment values to 
be subject to adjustment from the intermediate adjustment value candidates and 
executing said intermediate forming formation step, if the number of extracted 
intermediate adjustment values -value candidates is a predetermined number or more; 

a final formation step of forming a final base image for the base color in 
accordance with the predetermined adjustment value, and forming a final correction 
image for the correction color in accordance with each of said extracted intermediate 
adjustment value candidates, if the number of extracted intermediate adjustment value 
candidates is less than the predetermined number; 

a final adjustment value determination step of determining a final adjustment 
value from said intermediate adjusthient value candidates based on the density output 
corresponding to the final base image and the final correction image from said sensor; 
and 

a correction step of correcting the predetermined adjustment value for the 
correction color to the determined final adjustment value. 
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Claim 2 (currently amended): A method of correcting a predetermined adjustment value 
for an image forming apparatus forming an image of each of separated colors in 
accordance with said adjustment value, comprising: 

a first formation step of forming a first base image for a base color in accordance 
with a-the predetermined adjustment value, and forming a first correction image for a 
correction color to be a subject for correction in accordance with a value obtained by 
changing a-the predetermined adjustment value within a predetermined range; 

a first adjustment value determination step of determining a first adjustment value 
from the changed adjustment valu e s value based on a density output corresponding to 
the first base image and the first correction image from a sensor detecting the density of 
an image forming portion; 

an adjustment value candidate extraction step of extracting a plurality of 
adjustment value candidates that have periodical relation with the first adjustment value 
determined within said predetermined range in an adjustable range of an adjustment 
value; 

a selective adjustment value extraction step of extracting a plurality of selective 
adjustment values to be subject to adjustment from the extracted adjustment value 
candidates; 

an intermediate formation step of forming an intermediate base image for the 
base color in accordance with the predetermined adiustment value, and forming an 
intermediate correction image for the correction color in accordance with said extracted 
selective adjustment values; 

an intermediate adjustment value determination step of determining an 
intermediate adjustment value from said plurality of selective adjustment values based 
on the density output corresponding to the intermediate base image and the 
intermediate correction image from said sensor; 

an intermediate adjustment value candidate extraction step of extracting a 
plurality of intermediate adjustment value candidates that have periodical relation with 
said determined intermediate adjustment value in an adjustable range of an adjustment 
value; 
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an execution step of agafft -repeatediv extracting a plurality of selective 
adjustment values to be subject to adjustment from the extracted intermediate 
adjustment value candidates by said selective adjustment value extraction step and 
r e p e at e dly executing each process at said intermediate formation step, intermediate 
adjustment value determination step and intermediate adjustment value candidate 
extraction step until the number of extracted intermediate adjustment value candidates 
becomes less than a predetermined number, if the number of extracted intermediate 
adjustment value candidates is the predetermined number or more; 

a final formation step of forming a final base image for the base color in 
accordance with the predetermined adjustment value, and forming a final correction 
image for the correction color in accordance with each of said extracted intermediate 
adjustment value candidates, if the number of intermediate adjustment value candidates 
extracted by said intermediate adjustment value candidate extraction step is less than 
the predetermined number; 

a final adjustment value determination step of determining a final adjustment 
value from said intermediate adjustment value candidates based on the density output 
corresponding to the final base image and the final correction image from said sensor; 
and 

a correction step of correcting the predetermined adjustment value for the 
correction color to the determined final adjustment value. 

Claim 3 (currently amended): An image forming apparatus forming an image of each of 
separated colors in accordance with a predetermined adjustment value, comprising: 
a sensor detecting a density of an image forming portion; and 
a processor capable of performing the following operations comprising: 
a first formation step of forming a first base image for a base color in accordance 
with a predetermined adjustment value, and forming a first correction image for a 
correction color to be a subject for correction in accordance with a value obtained by 
changing a predetermined adjustment value within a predetermined range; 
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a first adjustment value determination step of determining a first adjustment value 
from the changed adjustment values value based on a density output corresponding to 
the first base image and the first correction image from said sensor; 

an adjustment value candidate extraction step of extracting a plurality of 
adjustment value candidates that have periodical relation with the first adjustment value 
determined within said predetermined range in an adjustable range of an adjustment 
value; 

a selective adjustment value extraction step of extracting a plurality of selective 
adjustment values to be subject to adjustment from the extracted adjustment value 
candidates; 

an intermediate formation step of forming an intermediate base image for the 
base color in accordance with the predetermined adjustment value, and forming an 
intermediate correction image for the correction color in accordance with said extracted 
selective adjustment values; 

an intermediate adjustment value determination step of determining an 
intermediate adjustment value from said plurality of selective adjustment values based 
on the density output corresponding to the intermediate base image and the 
intermediate correction image from said sensor; 

an intermediate adjustment value candidate extraction step of extracting a 
plurality of intermediate adjustment value candidates that have periodical relation with 
said determined intermediate adjustment value in an adjustable range of an adjustment 
value; 

an execution step of agam -repeatediv extracting a plurality of selective 
adjustment values to be subject to adjustment from the extracted intermediate 
adjustment value candidates by said selective adjustment value extraction step and 
r e p e at e dly executing each process at said intermediate formation step, intermediate 
adjustment value determination step and intermediate adjustment value candidate 
extraction step until the number of extracted intermediate adjustment value candidates 
becomes less than a predetermined number, if the number of extracted intermediate 
adjustment value candidates is the predetermined number or more; 
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a final formation step of forming a final base image for the base color in 
accordance with the predetermined adjustment value, and forming a final correction 
image for the correction color in accordance with each of said extracted intermediate 
adjustment value candidates, if the number of intermediate adjustment value candidates 
extracted by said intermediate adjustment value candidate extraction step is less than 
the predetermined number; 

a final adjustment value determination step of determining a final adjustment 
value from said intermediate adjustment value candidates based on the density output 
corresponding to the final base image and the final correction image from said sensor; 
and 

a correction step of correcting the predetermined adjustment value for the 
correction color to the determined final adjustment value. 

Claim 4 (currently amended): The image forming apparatus according to claim 3, 
wherein said first formation step forms the first base imaaes -image w ith a first interval 
and forms said first correction i mag e s image based on a value obtained by changing an 
adjustment value within the~a.range of the first interval. 

Claim 5 (currently amended): The image forming apparatus according to claim 3, 
wherein said first formation step forms said first base i mag e s image and first correction 
i mages image having a same shape. 

Claim 6 (currently amended): The image forming apparatus according to claim 4, 
wherein said intermediate formation step forms the intermediate base i mag e s image for 
the base color in accordance with the predetermined adjustment value based on said 
first interval, and forms the intermediate correction i mages image for the correction color 
in accordance with said extracted selective adjustment values based on said first 
inten/al. 
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Claim 7 (currently amended): The image forming apparatus according to claim 4, 
wherein said final formation step forms the final base images image for the base color in 
accordance with the predetermined adjustment value based on said first interval, and 
forms the final correction imag e s image for the correction color in accordance with each 
of said extracted intermediate adjustment value candidates based on said first interval, 
if the number of intermediate adjustment value candidates extracted by said 
intermediate adjustment value candidate extraction step is less than the predetermined 
number. 

Claim 8 (currently amended): The image forming apparatus according to claim 6, 
wherein each of said first base i mag e s image . first correction i mag e s image . intermediate 
base images image , intermediate correction imag e s image , final base i mag e s image . and 
final correction imag e s image has a rectangular shape, and each of the intermediate 
base imag e s image . intermediate correction images image , final base images image , and 
final correction imag e s inriage has a width corresponding to an integer multiple of said 
first interval. 

Claim 9 (original): The image forming apparatus according to claim 8, wherein said 
intermediate adjustment value candidates extraction step extracts a plurality of 
intermediate adjustment value candidates obtained by adding or subtracting an integer 
multiple of the sum of the widths of the intermediate base, image and the intermediate 
correction image formed at said intermediate formation step to/from the intermediate 
adjustment value determined at said intermediate adjustment value determination step 
in an adjustable range of an adjustment value. 

Claim 10 (original): The image forming apparatus according to claim 3, wherein the 
processor is further capable of performing the step of determining whether or not image 
formation by said intermediate formation step is to be executed, wherein said correction 
step corrects the predetermined adjustment value for the correction color to said 
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determined first adjustment value if it is determined that no image formation by said 
intermediate formation step is to be executed. 

Claim 1 1 (currently amended): An image forming apparatus forming an image of each 
of separated colors in accordance with a predetermined adjustment value, comprising: 

a sensor detecting a density of an image forming portion; 

a first formation means for forming a first base image for a base color In 
accordance with a predetemiined adjustment value, and forming a first correction image 
for a correction color to be a subject for correction in accordance with a value obtained 
by changing a predetemiined adjustment value within a predetermined range; 

a first adjustment value determination means for determining a first adjustment 
value from the changed adjustment vakies- value based on a density output 
corresponding to the first base image and the first correction image from said sensor; 

an adjustment value candidate extraction means for extracting a plurality of 
adjustment value candidates that have periodical relation with the first adjustment value 
determined within said predetermined range in an adjustable range of an adjustment 
value; 

a selective adjustment value extraction means for extracting a plurality of 
selective adjustment values to be subject to adjustment from the extracted adjustment 
value candidates; 

an intermediate formation means for forming an intermediate base image for the 
base color in accordance with the predetermined adjustment value, and forming an 
intermediate correction image for the correction color in accordance with said extracted 
selective adjustment values; 

an intermediate adjustment value determination means for determining an 
intermediate adjustment value from said plurality of selective adjustment values based 
on the density outpu t corresponding to the intermediate base image and the 
intermediate correction image from said sensor; 

an intermediate adjustment value candidate extraction means for extracting a 
plurality of intermediate adjustment value candidates that have periodical relation with 
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said determined intermediate adjustment value in an adjustable range of an adjustment 
value; 

an execution means for again extracting a plurality of selective adjustment values 
to be subject to adjustment from the extracted intermediate adjustment value 
candidates by said selective adjustment value extraction means and repeatedly 
executing each process at said intermediate formation means, intermediate adjustment 
value determination means and intermediate adjustment value candidate extraction 
means until the number of extracted intermediate adjustment value candidates 
becomes less than a predetermined number, if the number of extracted intermediate 
adjustment value candidates is the predetermined number or more; 

a final formation means for forming a final base image for the base color in 
accordance with the predetermined adjustment value, and forming a final correction 
image for the correction color in accordance with each of said extracted intermediate 
adjustment value candidates, if the number of intermediate adjustment value candidates 
extracted by said intermediate adjustment value candidate extraction means is less than 
the predetermined number; 

a final adjustment value determination means for determining a final adjustment 
value from said intermediate adjustment value candidates based on the density output 
corresponding to the final base image and the final correction image from said sensor; 
and 

a correction means for correcting the predetermined adjustment value for the 
correction color to the determined final adjustment value. 

Claim 12 (currently amended): The image forming apparatus according to claim 11, 
wherein said first formation means forms the first base i m a g e s image with a first interval 
and forms said first correction i mages image based on a value obtained by changing an 
adjustment value within the range of th€-a.first interval. 
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Claim 13 (currently amended): The image forming apparatus according to claim 11, 
wherein said first formation means forms said first base images image and first 
correction i mages image having a same shape. 

Claim 14 (currently amended): The image forming apparatus according to claim 12, 
wherein said intermediate formation means forms the intermediate base i mag e s image 
for the base color in accordance with the predetermined adjustment value based on 
said first interval, and forms the intermediate correction imag e s image for the correction 
color in accordance with said extracted selective adjustment values based on said first 
interval. 

Claim 15 (currently amended): The image forming apparatus according to claim 12, 
wherein said final formation means forms the final base imag e s image for the base color 
in accordance with the predetermined adjustment value based on said first interval, and 
forms the final correction i mag e s image f or the correction color in accordance with each 
of said extracted intermediate adjustment value candidates based on said first interval if 
the number of intermediate adjustment value candidates extracted by said intermediate 
adjustment value candidate extraction step is less than the predetermined number. 

Claim 16 (currently amended): The image forming apparatus according to claim 14. 
wherein each of said first base i mag e s image . first correction imag e s image . intermediate 
base i mag e s image . intermediate correction imag e s image , final base imag e s image . and 
final correction images image has a rectangular shape, and each of the intermediate 
base image simage . intermediate correction i mages image . final base images image . and 
final correction imag e s image has a width corresponding to an integer multiple of said 
first interval. 

Claim 17 (original): The image forming apparatus according to claim 16, wherein said 
intermediate adjustment value candidates extraction means extracts a plurality of 
intermediate adjustment value candidates obtained by adding or subtracting an integer 
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multiple of the sum of the widths of the intermediate base image and the intermediate 
correction image formed at said intermediate formation means to/from the intermediate 
adjustment value determined at said intermediate adjustment value determination 
means in an adjustable range of an adjustment value. 

Claim 18 (original): The image forming apparatus according to claim 11, further 
comprising a means for determining whether or not image formation by said 
intermediate formation means is to be executed; wherein said correction means 
corrects the predetermined adjustment value for the correction color to said determined 
first adjustment value if it is determined that no image formation by said intermediate 
formation means is to be executed. 

Claim 19 (currently amended): A r e cord i ng computer-readable medium recording a 
computer program for correcting a predetermined adjustment value for an image 
forming apparatus forming an image of each of separated colors in accordance with 
said adjustment value, said computer program comprising: 

a first formation step of making a computer form a first base image for a base 
color in accordance with a predetermined adjustment value, and form a first correction 
image for a correction color to be a subject for correction in accordance with a value 
obtained by changing a predetermined adjustment value \A(ithin a predetermined range; 

a first adjustment value determination step of making a computer determine a 
first adjustment value from the changed adjustment va l u e s value based on a density 
output corresponding to the first base image and the first correction image from a 
sensor that outputs a density of an image forming portion; 

an adjustment value candidate extraction step of making a computer extract a 
plurality of adjustment value candidates that have periodical relation with the first 
adjustment value determined within said predetermined range in an adjustable range of 
an adjustment value; 



Application/Control Number: 10/670,674 Page 13 

Art Unit: 2624 

a selective adjustment value extraction step of making a computer extract a 
plurality of selective adjustment values to be subject to adjustment from the extracted 
adjustment value candidates; 

an intermediate formation step of making a computer form an intermediate base 
image for the base color in accordance with the predetermined adjustment value, and 
form an intermediate correction image for the correction color in accordance with said 
extracted selective adjustment values; 

an intermediate adjustment value determination step of making a computer 
determine an intermediate adjustment value from said plurality of selective adjustment 
values based on the density output corresponding to the intermediate base image and 
the intermediate correction image from said sensor; 

an intermediate adjustment value candidate extraction step of making a 
computer extract a plurality of intermediate adjustment value candidates that have 
periodical relation with said determined intermediate adjustment value in an adjustable 
range of an adjustment value; 

an execution step of making a computer again extract a plurality of selective 
adjustment values to be subject to adjustment from the extracted intermediate 
adjustment value candidates by said selective adjustment value extraction step and 
repeatedly execute each process at said intermediate formation step, intermediate 
adjustment value determination step and intermediate adjustment value candidate 
extraction step until the number of extracted intermediate adjustment value candidates 
becomes less than a predetermined number, if the number of extracted intermediate 
adjustment value candidates is the predetermined number or more; 

a final formation step of making a computer form a final base image for the base 
color in accordance with the predetermined adjustment value, and form a final 
correction image for the correction color in accordance with each of said extracted 
intermediate adjustment value candidates, if the number of intermediate adjustment 
value candidates extracted by said intermediate adjustment value candidate extraction 
step is less than the predetermined number; 
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a final adjustment value determination step of making a computer determine a 
final adjustment value from said intermediate adjustment value candidates based on the 
density output corresponding to the final base image and the final correction image from 
said sensor; and 

a correction step of making a computer correct the predetermined adjustment 
value for the correction color to the determined final adjustment value. 
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Allowable Subject Matter 

3. Amended claims 1-19 are allowed. 

4. The following is a statement of reasons for the indication of allowable subject 
matter: 

A. Regarding claim 1 , and similarly claims 2,3,11 and 1 9, closest art of record do 
not disclose all limitations. Specifically, 

• Shioya (Us 6,493,01 1) discloses reading a pattern image to determine color 
registration correction amount; up to three calculations of coarse and fine 
correction amounts s are performed 

• Geissler et al. (US 5,696,890) discloses using sensor to read printed patterns to 
detect and correct registration deviation 

• Shio (US 5,872,586) defines both regular and irregular types of registration 
deviations and uses sensor reading of printed registration marks for their 
corrections 

• Eom (US 6,1 98,490) iteratively detects positions of printed patterns to calculate 
the amount of registration correction until registration error is zero 

• Imaizumi et al. (US 6,327,453) first fomis a registration pattern then calculates 
and update the registration correction value 
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• Kataoka (US 5,452,073) forms multiple sets of pattern images, collects their 
position and shape information and subsequently calculates misregistration 
information to derive timing correction data 

However, none of the above-cited references, alone or in combination, disclose, teach 
or suggest iteratively determining an adjustment value from selective values that have 
periodical relation with an earlier-determined adjustment value. 

5. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yubin Hung whose telephone number is (571) 272- 
7451 . The examiner can normally be reached on 7:30 - 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew C. Bella can be reached on (571) 272-7778. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Infomriation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Yubin Hung 
Patent Examiner 
Art Unit 2624 
March 16.2007 
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